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DRIVE LOADING SYSTEM 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates generally to the field of computer systems 
and, more particularly, to a drive loading system. 

BACKGROUND OF THE INVENTION 

[0002] Computer systems, such as desktop and server systems, often 
accommodate a variety of types of drives, such as hard drives, compact disc drives, and 
others. To facilitate installation and/or interchangeability of the drives, computer systems 
generally include a chassis having an opening to accommodate insertion of the drive into the 
chassis. A backplane having a socket or other type of connector for communicatively 
engaging the particular drive is generally located at the rear of the opening so that the drive 
may be brought directly into engagement with the socket by inserting the drive into the 
opening. A cooling fan is often located behind the backplane to draw an airflow adjacent the 
drive to dissipate thermal energy generated by the drive. 

[0003] However, the above-described computer system may not be capable of 
providing sufficient cooling of the drive. For example, the backplane often contains a variety 
of components and may lack sufficient openings or cut-outs to enable a sufficient volume of 
air to flow adjacent the drive. Thus, the airflow must often be diverted around the backplane 
to provide cooling to the drive. Additionally, because of the requirement to divert the airflow 
around the backplane, additional fans or more powerful fans may be required. 

SUMMARY OF THE INVENTION 

[0004] In accordance with one embodiment of the present invention, a drive 
loading system comprises a chassis adapted to receive at least one drive and a carrier adapted 
to support insertion of the drive into the chassis in a first direction. The carrier is further 
adapted to move the drive in a second direction different than the first direction to engage the 
drive with a socket. 

[0005] In accordance with another embodiment of the present invention, a drive 
carrier comprises at least one support member adapted to support insertion of a drive into a 
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chassis in a first direction. The drive carrier also comprises an actuator coupled to the at least 
one support member. The actuator is adapted to move the drive in a second direction 
different than the first direction to engage a socket within the chassis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] For a more complete understanding of the present invention and the 
advantages thereof, reference is now made to the following descriptions taken in connection 
with the accompanying drawings in which: 

[0007] FIGURE 1 is a diagram illustrating an embodiment of a drive loading 
system in accordance with the present invention; 

[0008] FIGURES 2 A and 2B are diagrams illustrating an embodiment of a drive 
carrier illustrated in FIGURE 1; 

[0009] FIGURE 3 is a diagram illustrating an embodiment of a chassis illustrated 
in FIGURE 1; 

[0010] FIGURES 4 A and 4B are diagrams illustrating actuation of an 
embodiment of a drive carrier illustrated in FIGURE 1 ; and 

[0011] FIGURE 5 is a diagram illustrating another view of the drive system 
illustrated in FIGURE 1. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0012] The preferred embodiments of the present invention and the advantages 
thereof are best understood by referring to FIGURES 1-5 of the drawings, like numerals 
being used for like and corresponding parts of the various drawings. 

[0013] FIGURE 1 is a diagram illustrating an embodiment of a drive loading 
system 10 in accordance with the present invention. Briefly, drive loading system 10 
comprises a drive carrier 12 adapted to insert a drive 14 into a chassis 16 in a transverse 
orientation relative to chassis 16 and move drive 14 in a transverse direction into engagement 
with a socket 18 disposed on a side-mounted backplane 20 of chassis 16. Chassis 16 may 
comprise support structure corresponding to or forming part of a server or other type of 
electronic system or structure. In the embodiment illustrated in FIGURE 1, drive carrier 12 is 
inserted into a front portion 22 of chassis 16 to provide hot swapability of drive 14. As used 
herein, "front" shall mean a portion of chassis 16 generally accessible by a user to remove 
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and replace, or hot swap, drives 14 relative to chassis 16. For example, in the embodiment 
illustrated in FIGURE 1, front portion 22 of chassis 16 comprises a forwardly-facing portion 
of chassis 16 such that drive carrier 12 is inserted into a forwardly-facing opening of chassis 
16 and is adapted to move or translate drive 14 in a transverse direction relative to the 
forwardly-facing opening of chassis 16 toward a side-mounted backplane 20 to engage drive 
14 with socket 18. However, it should be understood that drive carrier 12 may be used to 
insert drive 14 into other areas or openings of a chassis and transversely move drive 14 to 
engage a corresponding socket 18 located within chassis 16. For example, drive carrier 12 
may also be used to insert drive 14 into a side-facing opening of chassis 16 and transversely 
move drive 14 toward a rear-mounted backplane 20 to engage a corresponding socket 18. 

[0014] As illustrated in FIGURE 1, drive carrier 12 is inserted into front portion 
22 of chassis 16 in the direction indicated generally by 26. As illustrated in FIGURE 1, drive 
carrier 12 comprises an actuator 24 adapted to be actuated by a user to move drive 14 in a 
direction different than direction 26, indicated generally at 28, to communicatively couple 
drive 14 to socket 18. In the embodiment illustrated in FIGURE 1, directions 26 and 28 are 
perpendicular to each other; however, it should be understood that directions 26 and 28 may 
also be non-perpendicular with respect to each other. As further illustrated in FIGURE 1, 
backplane 20 is vertically disposed within chassis 16 in an orientation perpendicular to 
direction 28. Additionally, chassis 16 comprises a rearwardly disposed perforated wall 30 and 
a cooling assembly 32 disposed rearwardly of wall 30. In operation, cooling assembly 32 
draws a cooling airflow 34 into chassis 16 via front portion 22 and adjacent drive 14 to 
dissipate thermal energy generated by drive 14. Airflow 34 is directed through perforated 
wall 30 and rearwardly by cooling assembly 32. 

[0015] FIGURES 2 A and 2B are diagrams illustrating a top view and a bottom 
view, respectively, of an embodiment of drive carrier 12 illustrated in FIGURE 1. In the 
embodiment illustrated in FIGURES 2 A and 2B, drive carrier 12 comprises a support 
assembly 38 having support members 40, 42, and 44 for supporting the insertion of drive 14 
into chassis 16. Support members 40, 42, and 44 may comprise separate and discrete 
components coupled together using fasteners or other conventional means. However, support 
members 40, 42, and 44 may also comprise an integrally formed structure. Drive 14 may be 
coupled to support assembly 38 using fasteners extending through holes 46 formed in support 
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members 40 and 42 and into a corresponding drive 14. However, drive 14 may be otherwise 
coupled to support assembly 38 using other means. 

[0016] As illustrated in FIGURES 2A and 2B, actuator 24 of drive carrier 12 is 
pivotally coupled to a front portion 50 of drive carrier 12 to accommodate accessibility of 
actuator 24 by a user. Actuator 24 may be pivotally coupled to support member 42 using a 
pin 52; however, it should be understood that actuator 24 may be otherwise coupled to drive 
carrier 12 to provide rotateable movement of actuator 24 relative to drive carrier 12. 

[0017] As best illustrated in FIGURE 2A, a locking element 56 is disposed on 
support member 42 to engageably cooperate with actuator 24 to secure actuator 24 adjacent 
to support member 42 after actuation of actuator 24 to engage drive 14 with socket 18 of 
chassis 16. For example, as illustrated in FIGURE 2 A, actuator 24 comprises an arm 58 
having an opening 60 disposed therein to cooperate with an outwardly extending tab 62 of 
locking element 56 such that rotation of arm 58 towards support member 42 causes tab 62 to 
extend through opening 60 in arm 58. Tab 62 is configured having suitable flexibility such 
that tab 62 slightly deflects upon engagement of opening 60 onto tab 62 so that as tab 62 
extends through opening 60, tab 62 returns to a generally undeflected position so that a 
protruding portion 64 of tab 62 engages a forward surface 66 of arm 58, thereby preventing 
the withdrawal of tab 62 from within opening 60. Thus, after rotation of arm 58 into a 
position adjacent support member 42, locking element 56 secures arm 58 and prevents 
unwanted or unanticipated movement of actuator 24, thereby preventing unwanted or 
unanticipated movement of drive 14 and drive carrier 12 relative to chassis 16 after 
engagement of drive 14 with socket 18. It should also be understood that other types of 
locking systems may be used to secure actuator 24 in a desired position to prevent unwanted 
or unanticipated movement of drive 14 and/or drive carrier 12 after engagement of drive 14 
with socket 18. 

[0018] As best illustrated in FIGURE 2B, drive carrier 12 also comprises a guide 
70 disposed along a lower portion of support member 44 to align drive 14 with socket 18. For 
example, guide 70 is configured having a predetermined length relative to a rearward portion 
72 of drive carrier 12 as measured in the direction indicated generally at 74 such that guide 
70 cooperates with a portion of chassis 16 to prevent actuation of actuator 24 and 
corresponding transverse movement of drive 14 and drive carrier 12 until drive 14 is in 
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alignment with socket 18. The function of guide 70 is described further in connection with 
FIGURES 3 and 5. 

[0019] FIGURE 3 is a diagram illustrating an embodiment of chassis 16 
illustrated in FIGURE 1. As illustrated in FIGURE 3, chassis 16 comprises guide rails 80 
disposed within chassis 16 and support rails 82 disposed opposite from guide rails 80. 
Support rails 82 are configured having a width as measured in a direction indicated generally 
at 84 to support drive 14 and drive carrier 12 in both an actuated and un-actuated position of 
drive carrier 12 relative to chassis 16. For example, as described above, actuation of actuator 
24 causes transverse movement of drive carrier 12 and drive 14 to engage drive 14 with 
socket 18. Thus, support rails 82 are configured having sufficient width to support drive 14 
and drive carrier 12 in an engaged and disengaged position relative to socket 18. 

[0020] In the embodiment illustrated in FIGURE 3, each guide rail 80 comprises 
an upwardly extending flange 90 adapted to cooperate with guide 70 of drive carrier 12 to 
prevent transverse movement of drive and drive carrier 12 until drive 14 is in alignment with 
socket 18. For example, in the embodiment illustrated in FIGURE 3, flange 90 is configured 
having a length measured relative to front portion 22 of chassis 16 in a direction indicated 
generally at 92 such that flange 90 prevents transverse movement of drive 14 and drive 
carrier 12 relative to chassis 16 until guide 70 moves inwardly within chassis 16 to a position 
rearwardly of flange 90. Thus, in operation, after guide 70 moves inwardly beyond flange 90, 
actuator 24 may then be actuated to cause transverse movement of drive 14 and drive carrier 
12 to engage drive 14 with socket 18. 

[0021] As illustrated in FIGURE 3, guide rails 80 also comprise an extended 
lateral portion 94 disposed rearwardly of flange 90 to support drive 14 and drive carrier 12 in 
an actuated or transversely shifted position. For example, as described above, after drive 
carrier 12 is inserted into chassis 16 such that guide 70 extends rearwardly of flange 90, 
actuator 24 may be actuated to cause transverse movement of drive 14 and drive carrier 12. 
Lateral portion 94 is configured having a width as measured in the direction indicated 
generally at 84 to support drive 14 and drive carrier 12 in a transversely shifted position. 
Additionally, in the embodiment illustrated in FIGURE 3, chassis 16 comprises three each of 
guide rails 80 and support rails 82 to accommodate three drives 14 and drive carriers 12; 
however, it should be understood that a greater or fewer quantity of guide rails 80 and 
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support rails 82 may be disposed within chassis 16 to accommodate a desired quantity of 
drives 14 and drive carriers 12. 

[0022] FIGURES 4 A and 4B are diagrams illustrating drive carrier 12 in an un- 
actuated and actuated position, respectively. Referring to FIGURE 4A, drive carrier 12 is 
illustrated as being inserted into chassis 16. In operation, a distal end 100 of arm 58 is rotated 
inwardly toward support member 42 in the direction indicated generally by 102. As distal end 
100 of arm 58 is inwardly rotated in the direction indicated by 102, an opposite end 104 of 
arm 58 rotates in the direction indicated generally by 106 and into contact with a vertical wall 
108 of guide rail 80. As end 104 of arm 58 contacts wall 108, actuator 24 exerts a force in the 
direction indicated generally by 28 to move drive 14 and drive carrier 12 in the direction 
indicated by 28, thereby engaging drive 14 with socket 18 of chassis 16. 

[0023] Referring to FIGURE 4B, as arm 58 inwardly rotates towards support 
member 42, arm 58 engages locking element 56 to lock or secure arm 58 adjacent support 
member 42 to prevent unwanted transverse movements of drive 14 and drive carrier 12 which 
may result in an inadvertent disengagement of drive 14 from socket 18. To disengage drive 
14 from socket 18, a user may manually deflect tab 62 to disengage arm 58 from locking 
element 56 and rotate arm 58 in the direction indicated generally at 110. As arm 58 rotates in 
the direction indicated at 1 10, a cam portion 1 12 of arm 58 contacts an interior surface 1 13 of 
flange 90, thereby applying a force to flange 90 in the direction indicated generally at 114 
and causing movement of drive 14 and drive carrier 12 in a direction opposite 28, indicated 
generally at 1 16. Thus, as drive 14 and drive carrier 12 move in the direction indicated at 116, 
drive 14 becomes disengaged from socket 18, thereby enabling removal of drive 14 and drive 
carrier 12 from chassis 16. 

[0024] FIGURE 5 is a diagram illustrating an upward view of drive loading 
system 10 illustrated in FIGURE 1. As illustrated in FIGURE 5, guide 70 of drive carrier 12 
cooperates with guide rail 80 to prevent transverse movement of drive 14 and drive carrier 12 
until guide 70 is disposed rearwardly of flange 90. As described above, guide 70 and flange 
90 are configured having corresponding lengths such that transverse movement of drive 14 
and drive carrier 12 is prevented by flange 90 until guide 70 is positioned rearwardly of 
flange 90, at which time drive 14 is aligned with a corresponding socket 18 of chassis 16. 
Thus, in operation, guide 70 and flange 90 of guide rail 80 cooperate with each other to 
prevent actuation of actuator 24 until drive 14 is aligned with a corresponding socket 18. 
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After drive carrier 12 is inserted into chassis 16 to a position to enable actuation of actuator 
24, actuator 24 may then be actuated in a manner as described in FIGURE 4A to transversely 
move drive 14 and drive carrier 12 in the direction indicated at 28 to engage drive 14 with 
socket 18. 

[0025] Thus, embodiments of the present invention provide for enhanced cooling 
of chassis 16 while also providing easy hot-swapability of drives 14 from chassis 16. For 
example, by providing side-mounted backplane 20, rearwardly disposed wall 30 may be 
configured having additional cooling or airflow passages, thereby enhancing airflow through 
chassis 16 and enhancing thermal energy dissipation. Thus, less powerful fans may be 
utilized to dissipate thermal energy, and the fans may be operated at lower speeds to reduce 
energy consumption. Further, utilizing less powerful fans operating at lower speeds provides 
acoustic advantages . For example, because of less airflow impedance, the fans may be 
operated at slower speeds to provide thermal dissipation, thereby providing a less noisy 
operating environment. Additionally, drive loading system 10 provides for easy 
interchangeability of drives 14 via a front portion 22 or other area of chassis 16 while also 
preventing unwanted or unanticipated disengagement of drive 14 from a corresponding 
socket 18. 



